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1.0 INTRODUCTION 


This report presents the results from the wind 
tunnel tests of a 1/8-scale conventional model of the U.S. Army 
XV-5A Lift Fan Flight Research Aircraft, Tne tests were per- 
formed to determine the subsonic aerodynamic characteristics 
of the XV-5A in its conventional flight configuration. 


The test results are presented in three volumes. 
Volume I contains the tabulated force and moment data from 
the low speed (M = 0.285) tests. Pressure and hinge moment 
data for the low speed tests is presented in Volume II. 
Volume III presents the results of the high speed (M = 0.4 to 
0.9) wind tunnel tests. 


The 0,285 Mach wind tunnel tests were conducted in 
the eight foot by twelve foot test section of the General 
Dynamics/Convair low speed wind tunnel. Two series of tests 
were performed; the first from June 6 through 19, 1962, and 
the second during the period August 2] through 27 of the same 
year, The high speed tests were conducted at the David Taylor 
Model Basin (DTMB) seven by ten foot transonic wind tunnel 
facility during the period July 23 through August 1, 1962. The 
information presented in the three volumes of this report have 
been obtained largely by consolidating the data given in the 
test reports prepared by the test facility. This report is 
limited to a presentation of the data and information considered 
useful in interpretation of results. Discussions covering the 
use of data in predicting aircraft characteristics will be found 
in subsequent technical reports. 
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2.0 MODEL DESCRIPTION AND TEST PROCEDURES 


2.1 MODEL AND INSTALLATION 


The XV-5A 1/8-scale model was designed for testing in both low 
speed and high speed wind tunnel facilities. The basic model consisted 
of a wing of aluminum construction, which was equipped with flaps, ai- 
lerons, removable plates for wing fan covers and exit louver simulation; 
removable wing fan strut fairings. The fuselage was construc:»d of 
aluminum, mahogany, and Fiberglas with simulation of interr: ': gas 
generator inlet and exhaust ducting. The empennage was removable with 
the rudder and elevators. The model was installed on the Convair tan- 
dem strut support system. An external balance was used for measure- 
ment of forces and moments. The model was designed for testing up- 
right, but was inverted for determination of aerodynamic tares. Pro- 
visions were made to permit testing of wing and fuselage alone. 


Four internal strain gauge beam balances were used to measure 
hinge moments acting as the rudder, left elevator surface, left flap, and 
left aileron. Flexible seals contained within the aileron balance cavity 
and extending from the wing structure to the leading edge of the aileron 
were used to simulate similar seals inthe aircraft. The seal insta lation 
permitted the measurement of upper and lower balance chamber pres- 
sures on the right aileron simultaneously. A fixed wiper-type seal 
attached to the stabilizer structure served the same purpose for measure- 
ment of the right-hand elevator balance chamber pressures. The rud~ - 
chamber was also pressure instrumented. Pressures were measured 
using five internally mounted, 48 port Scanivalves. To simulate the 
effect of various engine inlet mass flows, the model was provided with 
throttling plates which were inserted immediately downstream of the 
duct inlets. These throttling plates were used in conjunction with a duct 
pressure survey rake for inlet flow drag measurement, . 

Additional design features included removable horizontal tail and 
wing leading edges and outboard panels. The removable wing sections 
simplified the testing of variations in the configuration of the basic model 
during the second phase of low speed tests. 
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Additional model parts were fabricated for the second series of 
tests. These new model parts included two sets of wing outboard panels, 
flap chordwise and spanwise extensions, wing fences and vortex genera- 
tors, horizontal tail spanwise extensions, and a horizontal tail made in 
two parts so that it could be mounted in any position on the vertical tail. 


The two additional wing outboard panel configurations provided 0° 
and 4° positive dihedral, in addition to the 6° tij»s-down configuration of 
the initial test. The new sets of wing outboard panels, made of mahogany, 
were constructed without deflectable ailerons; one set (0° dihedral) was 
cut out to accommodate the spanwise extended flaps. The spanwise flap 
extension was simply an added piece of the same cross-section attached 
to the existing flap. The chordwise flap extensions were sheet metal, 
attached and faired to the existing flaps, The vortex generators were 
shop fabricated in strips and taped to the mudel. 


Following the first series of tests, but prior to conducting the 
high speed test program and the second phase of low speed tests, minor 
modifications were made to the model. These changes included: 


1) Rework of the external contours.of the wing fan cover plates 
to represent the redesigned covers of the aircraft. These 
changes necessitated some rework of the wing fan strut fair- 
ings. 


2) Modification of the ailerons to eliminate the horn balance. 
This resulted in an aileron of reduced span. Minor modifica- 
tions were also made in the installation of the aileron seals at 
this time. (All 2nd series tests were performed with ailerons 
undeflected. ) 


Model geometrical data is given in Section 4.3 of the Appendix. 
A drawing showing the general arrangement of the model is presented in 
Figure 4.1 and model dimensional data is given in Table 4.1. Additional 
detail information on model configuration and nomenclature is also given 
in the Appendix. ‘ 
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2.2 TEST PROCEDURES 


Information on the configurations tested and the types of data re- 4 
corded during the test are given in the run indexes for the first and 
second series test programs. While external belance force and moment 
data, pressure data, control surface hinge moment data, and tuft data 
were recorded, not all types of data were recorded for each run. Only 
force and moment data were recorded during the second series of tests. 


All runs were made at a dynamic pressure of 120.0 pounds per 
square foot, for which the corresponding Reynolds Number was 2, 21 
million, based on the model wing mean aerodynamic chord of 14,115 
inches and assumed average operating conditions of 90° F temperature 
and 29. 92" hg barometric pressure. 


With the exception of the horizontal tail configuration, (H, used 
for tail position investigations during the second series of tests), car- 
borundum grit was installed on all model parts in the pattern T,, with 
the exception of first series runs 31 through 37, during which a grit 
study was made. Grit size #150 was used during all other tests. 


During all tests, the model was considered to be in good condition. 
All joints and screw holes were filled with wax or covered with cellophane 
tape. With the exceptions of the transition grit, and tufts as noted on the 
Run Index, the model was in a smooth condition. 


In general, external control surface gaps were left unsealed be- 
cause a seal would have interfered with pressure and hinge moment 
measurements. Notes on thc Run Index indicate the special occasions 
when external seals were applied. 


The horizontal tail (designed for variable incidence) was mounted 
atop the vertical tail with the incidence pivot point below the horizontal 
tail surface. The horizontal tail was mounted from a vertical plate 
which inserted into the vertical tail in such a way that a portion of the 
vertical mounting plate was left exposed. During some parts of the test 
this mounting plate was faired with wax to match the airfoil section of the 
vertical tail; this fairing was treated as a vertical tail modification, Vy 
although it existed only in the presence of the horizontal tail. 


One series of runs in the latter test was made experimenting with 
the flap gap, gradually reducing the gap by applying added layers of tape 
to the flap leading edge. In each instance the final layer was cellophane 
tape to minimize the friction due to the tape texture. 


Pressures were read directly through five 48-port Scanivalves 
with pressure transducers installed inside the model. Digitized output 
from the five transducers was simultaneoulsy printed and punched into 
IBM data cards. Trial determined that the recording of other data 
simultaneously with pressure data was inadvisable, because the long run- 
ning time required to scan 48 Scanivalve ports at each model test point 
made it difficult to obtain a zero return or. the external balance. The 
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hinge moments also were digitized directly, and readings from all 4 in- 
strumented control surfaces were simultaneously printed and punched 


into IBM data cards. 


The model was mounted on the two-strut support system with the 
balance measuring center at the intersection of Water Line 12.500 and 
Fuselage Station 32.500 with the model plane of symmetry. The image 
support system was used to determine aerodynamic tares for the fuse- 
lage alone and for the wing-fuselage combination, empennage off; an 
image sting, necessary to determine pitch aerodynamic tares for the ¥ 
wing-alone, was also used to determinc the effects of the sting in yaw. 
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3.0 RESULTS 


Test results are presented in this report for the two series of 

low speed wind tunnel tests of the XV-5A 1/8-scale conventional model. 
Force and moment data are found in this report, and the data have been 
segregated for presentation according to test phase. Pressure and hinge 
moment data are given in Volume II under separate cover, and as no data 
of this type were obtained during the second series of tests, the data in 
Volume II covers only one test phase. Tuft photographs are not presented 
in this report. Negatives are on file at the low speed wind tunnel facility. 


With the exception of image system runs, the force and moment 
data from all good runs are presented in this report. External balance 
coefficients are referred to stability axes, and are presented as both plots 
and tabulations. Duct internal flow data are presented as tabulated pres- 
sures in pounds per square inch. Wing pressures are presented as plot- 
ted coefficients, and tabulated coefficients. Fuselage pressures and 
control surface cavity pressures are presented as tabulated coefficients. 
Control surface hinge moments are presented as plots and in tabulation. 


All external balance data were reduced to the same model moment 
reference center at Station 30.75 and Waterline 14. 00 as shown in the 
diagram of Figure 4.15 in the Appendix, All force coefficients were re- 
duced on the basis of wing area. Pitching moment coefficients were 
reduced on the basis of wing area and mean aerodynamic chord. Rolling 
moment and yawing moment coefficients were based on wing area and 
wing span, , 


All external balance coefficients were corrected for the effects 
of flow inclination and model support system; aerodynamic tares were 
determined for body alone, wing alone (flaps 0°) and for the wing-body 
combination with flaps 0°, 30°, and 45°; tares were interpolated for 
flaps 15° and 40°. Coefficients were also corrected for wall effects 
based on the theory for unswept wings; the differences between wall cor- 
rections for an unswept wing and a wing of this sweep and taper ratio are 
known to be negligible. Although duct internal flow measurements were 
recorded, no internal drag correction has been applied to any of the data 
contained in this report. 
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Force and moment data are presented chronologically according 
to test phase. In each case, the plotted data is preceded by the Run In- 
dex applicable to that test phase and is followed by the tabulated results 
derived during the test. Force and moment coefficients derived during 
the first test phase are shown in plotted form in Figures 3.1 through 
3.82. Similar data for the second phase of tests are presented in Figures 
3.32 through 3.55. Refer to the List of Figures to identify the plot of 
interest. The Run Indexes are shown in Tables 3.1 and 3.3. Tabulated 
force data for the two test phases are given in Tables 3.2 and 3. 4. 


Model configuration geometry, detailed description of components 
and definition of symbols and nomenclature are given in the Appendix. 
Configuration geometry is shown by sketch and photograph. 


Exercise caution in comparing the force and moment coefficients 
of the first and second test series. At the end of the second low speed 
wind tunnel test on this model, a difference in lift level for a particular 
angle of attack was observed between the two tests not attributable to dy- 
namic pressure. Power off data from tests of the XV-5A 1/6-scale 
lift-fan powered model, and data from high speed tests of the conventional 
model substantiate the results obtained in the second test and indicate 
that a correction of approximately two degrees positive should be applied 
to the recorded angle of attack for the earlier test. However, consider- 
able care was exercised in all tests to assure an accurate calibration of 
angle of attack. Therefore, no definite cause for the discrepancy has 


been determined. 


For a more detailed discussion of model hinge moment and pres- 
sure measurements, and the data derived therefrom, refer to Volume 
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4.0 APPENDIX 


4.1 NOMENCLATURE 


Definition of Tests 


Pp 


HM 


Press 


Duct Press 


Pix 


Pitch Test; pitch angle variation W, = constant). 


Subscript 6 indicates that six-component force and 
moment data were recorded. 


Yaw Test; yaw angle variation fa = constant). 


Subscript 6 indicates that six-component force and 
moment data were recorded. 


Hinge Moment; denotes that hinge moment data 
were recorded at each model test point. The left 
flap, left aileron, left elevator and the rudder 
were instrumented, 


Pressure; denotes that pressure data were recorded 
at each model test point. The model was instru- 
mented with orifices, five 48-port Scanivalves, and 
pressure transducers for digitized punched card 
output, 


Duct Pressure; denotes that duct exit pressure data 
were recorded at each model test point from a rake 
and wall static orifices at the duct exit. These data 
also were read through the Scanivalve and transducer 
system. 


Tuft Pix; visible flow patterns recorded photograph- 
ically at each model test angle. Flow patterns were 
made visible by affixing two strand floss tufts to the 
model by means of cellophane tape. 
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Coefficients 


C 
n 


Sta. 30.75 


NOTE: Model force and moment coefficients presented on 
the figures in this report are referred to stability axes 
through the model moment reference center as shown in 
Figure 4.15 


Lift coefficient, Lift/qS to stability axes, or normal force 
coefficient on body axes tabulations, 


Drag coefficient, Drag/qS to stability axes, or axial force 
coefficient on body axes tabulations. 


Pitching moment coefficient, Pitching moment/q8c. 
Rolling moment coefficient, Rolling moment/q&b. 


Side-force coefficient, Side-force/qS to stability axes and 
on body axes tabulations. 


Yawing moment coefficient, Yawing moment/q&b. 


Subscript "Sta. 30.75"' on moment coefficients indicates 
that the longitudinal location of the model moment refer- 
ence center is at model station 30.75 with the vertical 
location as shown in the moment reference diagram in 
Figure 4,15. 


i OTE rH A . t r s 
NOTE c A, Ce A Co A. and C. are explicitly 


fof 
defined in 'Data Reduction Reference Dimensions" in 
Section 4. 4. 


Flap hinge moment coefficient, Flap hinge moment/qA,C,, 


identified on tabulations as CH.M F. 


Aileron hinge moment coefficient, Aileron hinge moment/ 
qA co identified on tabulations as CH. M A. 


Elevator Hinge moment coefficient, Elevator hinge 
moment/qA c identified on tabulations as CH. M E. 


£8 LEAL ETI SR a ae 


SRS HE Se ROB 


w. 


he 


C Rudder hinge moment coefficient, Rudder hinge moment/ 
r GA cs identified on tabulations as CH. M R. 


0 Pressure coefficient where p is the measured local pressure 
q and p_ is the test-section free-stream static pressure, 

fe) a) 
and q equals q; on the tabulated pressure coefficients this 

i is noted as PR; also noted as A p/q. 

Symbols 
a Geometric angle of attack of the model wing reference 
6 plane relative to the tunnel axis. (Degrees); noted as 
ALF. G on tabulated hinge moment coefficients and tabu- 
lated pressure coefficients. 

a Angle of attack of the model wing reference plane relative 
to the equivalent free air stream (Degrees), 

ve Geometric angle of yaw of the model plane of symmetry 
relative to the tunnel axis. (Degrees); noted as PSI.G 
on tabulated hinge moment coefficients and tabulated 
pressure coefficients, 

oF Flap deflection in degrees relative to the wing reference 
plane. 

é Aileron deflection in degrees relative to the wing reference 
plane, positive when the trailing edge is down and noted 
individually L/R, Left/Right. 

6° Elevator deflection in degrees relative to the horizontal 
tail reference plane, positive when the trailing edge is 
down. 

6. Rudder deflection in degrees relative to the vertical tail 
reference plane, positive when the trailing edge is to the 
left. 

Ge Uncorrected dynamic pressure. 

2 

q Dynamic pressure, pV /2. 

R.N. Reynolds Number (2.21 million for this test) = pVc/1 


where P is the mass density of air, ys is the absolute 
viscosity of air, and V and c are as defined elsewhere in 
this report. 
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Symbol denoting wing orifice location, the distance aft 
from the wing leading edge expressed as a decimal fraction 
of the local chord; on the tabulated pressure coefficients 
x/c is noted under column heading K 1., K 2., and K 3., 
and is expressed as a percent of the local chord. 


Average airstream velocity, , /2q/p. 


DESCRIPTION OF MODEL COMPONENTS 


Symbol 


Aileron 


Aileron: Same as ay except rounded (in chordwise section) 


at leading edge of outboard end. 


Fuselage: With canopy and overhead jet intake with simu- 
lated ducts. 


All landing gear @ ors, 


Mair Landing Gear: Superscript f denotes forward loca- 
tion, Fuselage Station 34, 40. 


Nose Landing Gear: Located at Fuselage Station 17.10. 


Trailing Edge Flaps: Fowler-type flaps extending span- 
wise from Wing Station 3,00 to Wing Station 12, 594, 


Wing Trailing Edge Flaps: Same as Fg except with a 1.875 
inch spanwise extension at the outboard end with the same 
constant section as Fg. The constant section creates a 
discontinuity with the wing planform at the outboard end 

of the flap; there was also a discontinuity with the air- 
foil section at the outboard end of the flap because the wing 
was decreasing in thickness, Flap F, is accommodated 
only by Wing W). 


Wing Trailing Edge Flaps: Same as Fo except with an end 
plate at the outboard end of the deflected flap; the end-plate 
extended approximately .5-inch above the flap upper sur- 
face and . 5-inch below the flap lower surface. 
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Wing Trailing Edge Flaps: Same as Fg except with a con-~ 
stant 0. 50-inch chordwise extension of sheet metal attached 
to the flap lower surface and faired to the flap with wax on 
both the upper and lower surfaces. 


Wing Trailing Edge Flaps: Same as Fp except with a con- 
stant 0, 25-inch chordwise extersion of sheet metal attached 
to the flap lower surface and faired to the flap with wax on 
both the upper and lower surfaces. 


Wing Trailing Edge Flaps: Same as F, (extended spanwise) 
except with the flap gap reduced 0.0025-inch. This was 
accomplUshed by covering the flaps entirely with one thick- 
ness of cellophane tape, thus, the flap section is also slightly 
thickened, 


Wing Trailing Edge Flaps: Same as Fi except with the flap 
gap reduced 0,029-inch. The additional layers of green 
fabric and cellophane tape were affixed only to the flap 
leading edge. 


Wing Trailing Edge Flaps: Same as Fy except with the flap 
gap reduced 0, 055~inch, 


Wing Fences: Wrap-around type, from wing trailing edge, 
around leading edge and back to trailing edge. Fence lo- 
cated at 94.5% wing semispan. The fence minimum height, 
5% of the wing local chord, extended from the wing point of 
maximum thickness around the leading edge and back to the 
wing point of maximum thickness; from that point aft, 

the top and bottom edges were extended parallel to the 
wing chord plane. Designed on wing Wo (outboard sections 
bent downward 6°) but tested on wig Wo (bent upward 4°), 


Wing Fences: Same as f; except located at 73% wing semi- 
span, and consequently larger. 


Wing Fences: Same as f, except located at 56. 75% wing 
semispan, and consequently larger. 


Vortex Generators: Made in strips of vertical flat plate 
fins mounted at 16° to the chord of the strips, The indi- 
vidual fins had a height of 0. 2-inch and a chord of 0, 3-inch, 
Strips of vortex generators were mounted from the fuselage 


376 


I See ee 


me 


IMAGE 


to the wing tip junction, At the flap the trailing edge of the 
fins was approximately .07-inch forward of the flap cover 
plate trailing edge. From the break chord to the wing tip 
junction, the strip of vortex generators was swept forward 
so that at the wing tip junction, the trailing edge of the fins 
was approximately 1, 45-inches forward of the wing trailing 
edge. 


Vortex Generators: Made in strips as described in g., but 
mounted spanwise across the wing fan covers with the fin 
leading edges in line with Fuselage Station 32.0 (F.8. 256, 
full scale). 


Horizontal Tail of tapered planform mounted for a "tee" 
tail at the top of the vertical tail; the pivot point for hori- 
zontal tail incidence is at Fuselage Station 62,073 and Water 
Line 25,125, The superscript denotes incidence, positive 
when the trailing edge is down, relative to the wing refer- 
ence plane. 


Horizontal Tail: Same as H. except with a straight lined 
1. 0-inch spanwise extension on each side for a total in- 
crease in span of 2.0 inches. 


Horizontal Tail: Similar to H, except for section and lo- 
cation. Made o . 25-inch flat plate with radius leading edge 
and tips and beveled trailing edge. H, was located at Water 
Line 19.325 (MAC of the vertical tail} with the trailing 
edges of the vertical and horizontal tails coincident at 0° 
incidence, The incidence pivot point was approximately in 
line with Fuselage Station 61.6 and Water Line 18.6. H, 
was tested without transition grit. 


Reflection image of the two-strut support for tare evalua- 
tion. For the "wing alone" configuration the image included 


a center-mounted image sting. 


Image Sting - Center mounted image sting for the "wing 
alone" configuration used in tare evaluation. 


Inverted: to denote model inverted in the test section. 


Orifice Plate inserted at the engine intake with twin side- 
by-side orifices of 1, 750-inch internal diameter, 
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Orifice Plate: Same as Fi except orifice internal diameter 
was 1,375 inch, 


Pressure Rake; Inserted at the aft end of the right-hand 
duct and instrumented with total head orifices. Static ori- 
fices were provided in the duct wall, The center of the rake 
was located at Fuselage Station 49, 80, 


Symbol designating simulated Wing Fan Cover configurations, 
on the wing upper surface, the simulated wing fan covers, 
when closed, form a bump that protrudes above the surface 
of the wing; on the lower surface the cover is characterized 
by the spanwise corrugations of retracted or closed louvers. 
The superscript denotes: W, with support struts, and N, 
without support struts, 


Simulated Wing Fan Cover configuration, with superscripts 
as defined for S.. S_ was tested only as Se without struts. 
S) denotes "bumps" on the upper surface and depressed 
louvers on the lower surface. The outboard edges of the 
louvers were depressed . 10-inch below the wing surface. 


Simulated Wing Fan Cover configuration, with superscripts 
as defined for S.. S_ was tested only as S_, without struts. 
Sy denotes the "bumps" depressed condition on the wing upper 
surface and louvers on the lower surface depressed as per 
S,; the outboard edges only of the upper surface bumps 

were depressed 0, 10-inch below the wing surface. 


Simulated Wing Fan Cover configuration, with superscripts 
as defined for Sg. Sg was tested only as Sg, without struts, 
S, denotes the absence of bumps on the wing upper surface 

and the presence of retracted louvers on the lower surface. 


Simulated Wing Fan Covers: "Bumps" on the wing upper 
surface and simulated closed louvers on the wing lower 
surface, The height of the upper surface ''bumps" was the 
same as Sp of the first test phase, but the contour was al- 
tered to be a modified rectangle with a flat on the top; the 
edges and corners of the rectangular bump were faired; the 
chordwise to spanwise ratio was approximately 3:2. The 
superscript W denotes with struts, and superscript N denotes 
without struts. 
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TUFTS 


Tufts of two-strand floss affixed to the model with cello- 
phane tape to observe and/or record visible flow patterns. 


Transition Grit (Carborundum) on designated model parts 
except Hy at alltimes. The superscript denotes fineness 
and varied only during the grit studies. During moat of 
the test #150 grit was used exclusively. The pattern was 
as follows: 


Transition Grit Strip Width Location 
Wing at Root 1/2" 1/2" from L. E. 


Wing at Break Chord 3/8" 3/8" from L. E, 
Wing at Tip 1/4" 1/4" from L. E. 
Vertical Tail at Root 3/8" 3/8" from L, E. 
Vertical Tail at Tip 1/4" 1/4" from L. E. 
Horizontal Tail at Root 3/8" 3/8" from L. E. 
Horizontal Tail at Tip 1/4" 1/4" from L. E. 
Duct 3/8" 3/8" from L. E. 
Nose 1/2" 1-1/2" from Fus. Sta. 
Zero 


Transition Strip of sheet aluminum . 35-inch high mounted 
normal to the surface at Fuselage Station 26.47. The strip 
extended over the fuselage and duct intake on each side to 
the wing upper surface. 


Vertical Tail of tapered planform with the rudder hinge line 
at the 82% chord line, The horicoival tail was attached to 

a vertical plate which inserted into the vertical tail in such 
a way that a portion of the vertical mounting plate was left 
exposed as a section of flat plate when the horizontal tail 
was on the model. 


Vertical Tail: Same as V. except the horizontal tail mount- 
ing plate was faired with model wax to match the vertical 
tail airfoil section. 


Wing: Generally tapered with rounded tips, the leading edge 
and trailing edge sweeps are increased at wing midsemi- 
span. The wing was designed to accommodate a vertical 
lift fan on each side of the fuselage and was equipped with 
ailerons and Fowler-type flaps, outboard of the wing break. 
chord, the wing panels were bent downward 6°. ~The out- 
board panels were twisted (leading edge down) 3° from the 
break chord to the tip chord about the quarter-chord with 
non-linear distribution, 
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Wing: Same as Wo except outboard panels are 0°, 
or "not bent downward", and it had no deflectable 
ailerons, This wing accommodates the spanwise ex- 
tended flaps Fie 


Wing: Same as Wo except outboard panels were bent 
upward 4°; there were no deflectable ailerons. 


Wing: Same as Wo except with outboard panels 
shimmed upward to 6°. 
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TABLE 4.1 


MODEL DIMENSIONAL DATA 
1/8 SCALE RYAN CONVENTIONAL MODEL 14 


Area (Theoretical) 4. 068 aq. ft. 
Root Chord (Theoretical) 18,125 in, 
Tip Chord (Theoretical) 5.375 in, 
Span 44, 650 in, 
Aspect Ratio 3.42 
Mean Aerodynamic Chord 14,115 in, 
Spanwise Location of Mean Aerodynamic Chord BLL. 9.419 
Leading Edge Sweep (Inboard Panel) 19° 40" (Ref) 
Leading Edge Sweep (Outboard Panel) at? ” 
Flap Area of Two Flaps 0.395 aq. ft. 
Aileron Area Aft of the Hinge Line, of Two Ailerons 0,320 aq. ft. 
Incidence 0° 
Dihedral (Outboard Panels Only) 
Wo 6° Tips Down 
Ww) 0° 
We 4° Tips Up 
Ws 6° Tips Up 
Fuselage 
Length 64,375 in, 
Maximum Height 11, 52 in, 
Horizontal Tail - Hg 
Area (Theoretical) «792 aq. ft. 
Root Chord 8, 205 in, 
Tip Chord 4,104 in, 
Span 18, 526 in, 
Aspect Ratio 3.01 
Mean Aerodynamic Chord 6. 382 in, 
Spanwise Location of Mean Aerodynamic Chord B,L, 4.117 
Leading Edge Sweep 14°41" (Ref) 
Elevator Area Aft of the Hinge Line, of Two Elevators 0.190 aq. ft. 
Incidence Variable 
Horizontal Tail Incidence Pivot Point Water Line 25,125 
Fuselage Sa. 62,073 
Leading Edge Sweep 14° 41' (Ref.) 
Elevator Area Aft of the Hinge Line of Two Elevators 0. 190 sq. ft. 
Horizontal Tail - H, 
Area (Theoretical) - 846 oq. ft. 
Root Chord 8. 205 in, 
Tip Chord 3. 662 in, 
Span 20, 526 in, 
Aspect Ratio 3.46 
Mean Aerodynamic Chord 6, 223 in, 
Spanwise Location of Mean Aerodynamic Chord B.L. 4,477 
Leading Edge Sweep 14°14 
Elevator Area Aft of the Hinge Line of Two Flevators 0.190 aq. ft. 
Incidence 0° 
Horizontal Tail Incidence Pivot Point- Water Line 25.125 
Fuselage Sta. 62.073 


Horizontal Tail - H. 
Tabulated Statistics are the same as Hy except 


Horizontal Tail Incidence Pivot Point - Water Line 18.6 
Fuselage Sa. 61.6 


And Hy» had no elevator, Hy) was made of . 25-inch sheet aluminum. 


Vertical Tail (Without Dorsal Fin) 


Area .797 aq. ft. 
Root Chord (At Water Line 14. 125) 12, 990 

Tip Chord (At Water Line 25, 750) 6.750 in, 
Span (Above Water Line 14, 125) 11.625 in, 
Aspect Ratio 1,18 

Mean Aerodynamic Chord 10, 199 in, 
Spanwise Location of Mean Aerodynamic Chord W.L. 19.325 
Leading Edge Sweep 35° 


Rudder Area Aft of the Hinge Line (82% Chord) 0, 087 aq. ft. 
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MODEL GEOMETRY 
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Basic Model with Empennage 
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Wing Upper Surface Depressed "Bump" 
With "Bump" and Strut Of Configuration S, 


Wing Lower Surface Depressed Louvers 
With Retracted Louvers and Strut Of Configurations s and S, 


Figure 4,17 Wing Fan Covers, Louvers and Struts 
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Note the Exposed Mounting Plate Note the Wax Fairing of Vv, 


Figure 4,18 Landing Gear and Empennage Details 
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Flap With Outboard End Plate F, 
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. 25-Inch Chordwise Extended Flap F, 


Figure 4,19 Modified Flaps Ps F. and F, 
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Fence i? 94.5% Wing Semispan Fence [3 56.75% Wing Semispan 


Fence f,3 73% Wing Semispan 


Figure 4,20 Wing Fences fi f., and i 
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Figure 4,21 Wing with Vortex Generators By and g 
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Figure 4,22 Horizontal Tals Hy and A, 
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4.4 DATA REDUCTION REFERENCE DIMENSIONS 


External Balance 
8 
c 
b 
AR 


Hinge Moments 


Wing Area: 4.068 square feet 
Wing Mean Aerodynamic Chord: 14.115 inches 
Wing Span: 44. 750 inches 


Aspect Ratio: 3. 42 


Flap Area (one only): 0.1975 square feet 
Flap Root Mean Square Chord: 2.965 inche; 


Aileron Area Aft of Hinge Line (Ay configuration) 
(one only): 0. 160 square feet 
Aileron Root Mean Square Chord Aft of Hinge Line 


(Ay configuration): 2.353 inches 


Elevator Area Aft of hinge Line (one only: 0.0951 
square feet 


Elevator Root Mean Square Chord Aft of Hinge Line: 


1. 661 inches 
Rudder Area Aft of Hinge Line: 0.087 square feet 


Rudder Root Mean Square Chord Aft of Hinge Line: 
1, 869 inches 
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